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their littermate controls were mounted with covermount, cov­
erslipped, and viewed by light microscopy. Additional hairs were 
mounted on aluminum stubs, sputter coated with gold, and 
examined by scanning electron microscopy. Eight general clas­
sifications were identified and are summarized in Table I. These 
include structurally normal hairs of excessive length; excessive 
surface debris; round, fiat, or indented hair shafts resembling pili 
canaliculi; longitudinal striations; cuticle defects; abnormal 
twisting resembling pili torti; fractures resembling trichorrhexis 
nodosa or trichoclasis; and longitudinal fissures resembling pili 
bifurcati [2,4]. The use of SEM in conjunction with LM made 
the systematic evaluation of hair mutations possible. The detail 
provided by SEM was invaluable in the assessment of defects not 
visible with LM and expanded the parameters by which mutant 
mouse hair could be compared with those from normal litter­
mates. 
The comparison of the hair mutations in mice may lend itself 
to the structural examination of the human alopecias to better 
define the abnormalities and promote the understanding of their 
etiology. 
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A lopecia areata and similar diseases at the clinical and histologic levels are relatively common in human beings but rare in domestic and laboratory mammalian species. The human disease is charac­terized by acute onset of focal, diffuse, or both 
forms of hair loss. Microscopically, patients have dystrophic 
anagen or tclogen follicles that are usually accompanied by a 
mononuclear cell infiltrate in and around hair follicles, but 
usually without scarring. Two rodent models that have provided 
new ways to investigate the underlying mechanisms involved in 
tllls group of diseases have been identified and studied in recent 
years. In addition, case reports involving a variety of domestic 
animals and nonhuman primates suggest that this is a phyloge­
netically conserved disease. Evaluation of mammalian systems 
will provide important information on the pathophysiology of 
alopecia areata as well as provide a group of animal models for 
screening and testing new therapeutic approaches. 
Table I summarizes and compares the information known 
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about alopecia areata in humans and the mammalian species 
in which similar diseases appear to occur. The two rodent 
models are available, making them useful to biomedical re­
search scientists. However, the domestic animal and nonhuman 
primate summaries are based on a limited number of case re­
ports and so these do not represent useful models at the current 
time. 
When considering the values or deficits of the rodent models 
it is important to remember that the Dundee experimental bald 
rat, a hybrid between an inbred and an outbred strain, exists as 
two isogenic sublines (brown hooded and black hooded) with 
different haplotypes. C3H/He] is an inbred mouse strain. This 
implies that individuals will be very similar within the inbred 
strains such that the disease will be essentially monomorphic, 
representing a specific type or subtype of alopecia areata com­
pared with the disease as it appears in outbred species. Alopecia 
areata, as with other diseases in outbred species, such as humans, 
dogs, cats, horses, and nonhuman primates, is a manifestation of 
the effects of potentially several distinct genetic mutations, 
effects on expression by background modifying genes on these 
mutations, and further complications by a variety of environ­
mental factors. Therefore, it is unreasonable to expect the 
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Table I. Comparison of Basic Features of Human Alopecia Areata with Similar Diseases in Other Mammalian Species" 
Humans 
Criteria [1] 
DEBRRat 
[2,3] C3H/HeJ Mouse [4] Dog [5] Cat 15] Horse [5] 
Nonhuman 
Primate [5] 
Focal alopecia 
Diffuse alopecia 
Diffuse thinning of hair 
Lesions at sites of 
injury 
Spontaneous hair 
regrowth 
Yes 
Yes 
Possible 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes Yes Yes Yes 
Yes Yes 
Sparing of white hair 
Scarring or loss of 
follicles 
Yes 
Yes 
Yes 
No Agouti, difficult to evaluate 
Nail defects 
Hair types involved 
Pelage 
Vibrissae 
Tail 
Cilia (eyelashes) 
Other hair types 
Sexual dimorphism 
Early onset females 
Late onset males 
Regrowth of hair at 
transplantation sites 
on nude (nlllml) 
mice 
Response to treatment: 
Minoxidil 
Steroids 
Cyclosporin A 
UV A/methypsoralin 
Anthralin 
DNCB sensitization 
Diphenycyprone 
Perifollicular infiltrate 
Lymphocytes CD4 + 
Lymphocytes CD8+ 
CD4+>CD8+ ratio 
CD8+>CD4+ ratio 
MHC II expression 
Target of inflammation 
Follicular root sheath 
Bulb 
Hair shaft defects 
Autoantibodies to hair 
follicle 
No 
Variable 
Yes 
NA 
NA 
Yes 
Yes 
Yes 
Yes 
NA 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
Focal 
No 
Variable 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
Yes* 
Yes 
Yes 
Yes 
Yes 
Not tested 
Yes 
Not tested 
Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
Focal 
No 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Not tested 
Not tested 
Yes 
Not tested 
Not tested 
Not tested 
Not tested 
Not tested 
Yes 
Yes+ 
No+ 
Yes+ 
Not tested 
Yes 
Yes 
Focal 
Yes 
Yes 
Not typed 
Not typed 
Yes 
Yes 
No 
Not typed 
Not typed 
Yes 
Yes 
Not typed 
Not typed 
Yes 
Inheritance 
Yes 
Un­
known 
Yes 
Dominant 
with in­
complete 
penetrance 
Dominant with incomplete 
penetrance 
Unknown Unknown Unknown Dietary ? 
i:f NA, not applicable (species lacks the feature, such as specific hair type or color). *, also in non-lesional DEBR recipients/ cessation of growth in lcsional DEBR recipients. --'­
lesions not staged (focal, diffuse, progressing. regression). Blank spaces, no information available. 
disease in a genetically and environmentally controlled and 
defined rodent to represent all of the phenotypes observed in 
human clinical cases. Nonetheless, these inbred rodents are very 
useful for investigating alopecia areata. 
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